Introduction
The ability to comply with parental requests is an important milestone in the toddler years. Compliance reflects an orientation to parents, internalization of parental requests and an ability to adhere to standards of conduct (Kopp 1982) . These abilities reflect early socialization and conscience development (Kochanska and Aksan 1995) , and predict empathy skills in childhood and adolescence (Feldman 2007) . Children with autism spectrum disorder (ASD) often exhibit low levels of compliance with parental requests, but it is not clear when these difficulties emerge (Arbelle et al. 1994) . To address this gap, we examined the development of compliance in toddlers with and without ASD outcomes from 2 to 3 years of age.
Compliance to parental requests is frequently examined in the context of a parent asking the child to cleanup toys following a free play period (e.g., Kochanska et al. 2001) . Among typically developing children, compliance has been shown to increase from 14 to 33 months and remain stable after 45 months (Kochanska et al. 2001) , whereas passive noncompliance (e.g., ignoring the parent) decreases from 15 to 60 months (Kucyzynski and Kochanska 1990) . Passive noncompliance during the toddler years was associated with later externalizing behavior problems (Kucyzynski and Kochanska 1990) , which parents report to be one of the most distressing characteristics of ASD (Bauminger et al. 2010; Ekas and Whitman 2010) . Active forms of noncompliance (e.g., overt resistance and defiance) were used less frequently than passive noncompliance during the toddler period, and are generally considered to be a more sophisticated form of noncompliance during this same period (Kucyzynski and Kochanska 1990) .
Scientific understanding of compliance in children with ASD is limited, and it is unclear whether difficulties in compliance among children affected by ASD are due primarily to social deficits or language difficulties. Three-to six-year-old children with ASD, for example, were less likely to comply with a command than mental-age matched children with intellectual disability (Arbelle et al. 1994 ) or children with intellectual or language delay (Lemanek et al. 1993) . Children with ASD were also more likely to demonstrate noncompliance that consisted of ignoring or attempting to leave (as opposed to overt resistance) than were children with intellectual or language delay (Lemanek et al. 1993) . These results suggest that intellectual and language abilities alone do not account for the differences in compliance behaviors observed in children with ASD. In contrast, Bryce and Jahromi (2013) found no significant differences in rates of compliance and noncompliance when comparing 5-to 6-year-old children with high-functioning ASD and typically developing children. The lack of differences seen with high-functioning children suggests that intellectual or language ability may be a factor in compliance behavior in the context of ASD. These studies involved children over 3 years of age, when levels of compliance are expected to be relatively stable (Kochanska et al. 2001) . The paucity of research on the potential deficits in the development of compliance during the first years of life may be due to the relative difficulty of examining early ASD-relevant behavior prior to diagnosis.
The infant siblings of children with ASD provide a unique opportunity to examine the development of compliance. These siblings are at increased risk for developing ASD, with almost 20% having an ASD outcome and another approximately 20% evidencing sub-threshold symptoms and/or lower levels of developmental functioning (Messinger et al. 2013 (Messinger et al. , 2016 Ozonoff et al. 2011) . The purpose of this study was to determine whether high-risk children later diagnosed with ASD have a different developmental trajectory of compliance and noncompliance behaviors than high-risk and low-risk children without ASD. A secondary goal was investigating whether ASD symptom severity was associated with compliance among high-risk children. Consistent with previous infant sibling studies (Campbell et al. 2015; Gammer et al. 2015) , the role of receptive language ability was also examined. Specifically, each research question was first tested using only ASD group status as a predictor of compliance and then subsequently retested in a model controlling for receptive language. This strategy allowed us to first establish the presence of differences in the development of compliance related to ASD outcome, and then assess the extent to which these differences might be explained by variance in language comprehension. These goals were pursued in the context of a longitudinal analysis of compliance behaviors in an ecologically valid observational measure, a clean-up task, when children were 24, 30, and 36 months of age.
Method Participants
Participants were part of a longitudinal study examining the development of infants at high-and low-risk for developing ASD. High-risk infants (n = 70) had one or more older siblings with an ASD diagnosis, confirmed by a licensed psychologist based on DSM-IV-TR criteria (American Psychiatric Association 2000) and results from the Autism Diagnostic Observation Schedule (ADOS; Lord et al. 2000) . Low-risk infants (n = 41) had no reported family history of ASD, and their older siblings did not evidence elevated ASD symptoms on the Social-Communication Questionnaire (Rutter et al. 2003) . Demographic data are presented in Table 1 .
Procedure
Children participated in assessments at 24, 30, and 36 of age. Child compliance was measured at all ages and videorecorded for behavioral coding. At the 24-and 36-month visits, the Mullen Scales of Early Learning (MSEL; Mullen 1995) were administered. The ADOS was administered at the 30-month visit and the Autism Diagnostic InterviewRevised (ADI-R; Lord et al. 1994 ) was administered at the 36-month visit.
Measures

Child Compliance
Following a free play session, an experimenter entered the room with a bin for toys, and asked the parent to "clean up with [child's name] as you normally would at home." This task continued until the toys were put away or 5 min had elapsed.
Coding
The Child Compliance subscale of the Clean-Up Task Coding Manual (Guisti et al. 1997 ) was used to code the child's predominant behaviors in 15-s epochs. Codes included time out, overt resistance, overt defiance, committed compliance, situational compliance, or passive noncompliance. Time out was coded when the parent explicitly suspended the expectation that the child clean up and these epochs were removed from analyses. The proportion of time spent engaging in each behavior was calculated by dividing the observed number of epochs by the total number of episodes (Kochanska and Aksan 1995) . The possible range for each proportion was 0.00-1.00, as the behaviors were mutually exclusive (see Table 2 ). An overall compliance score was created by summing committed compliance (a wholehearted embrace of the parental agenda) and situational compliance (compliance with parental requests that required continued prompting). Passive noncompliance was coded when the child ignored parental directives. The active noncompliance score was created by summing overt resistance (refusing to comply without co-occurring negative affect) and overt defiance (defying parent with accompanying anger) as these behaviors were relatively uncommon.
Research associates, blind to risk status and ASD outcome, coded child behavior during the clean-up task. One-third (33%) of the total compliance sample was double-coded with good inter-rater agreement between coders across observations (24 months: κ = 0.67, % agreement = 82.9; 30 months: κ = 0.69, % agreement = 81.3; 36 months: κ = 0.65, % agreement = 81.5).
ASD Outcome
At 36 months, children received a diagnostic evaluation from a licensed psychologist blind to risk group. Clinical best-estimate diagnosis was informed by the ADOS, MSEL (Mullen 1995) , and ADI-R (Lord et al. 1994) . Additionally, ADOS severity scores (social affect, and restricted/ repetitive behaviors) were calculated (Gotham et al. 2007; Hus et al. 2014) . None of the 41 children in the low-risk group were diagnosed with ASD (Low-Risk group). Of the 70 children in the high-risk group, 21 were diagnosed with ASD (High-Risk/ASD group) and 49 were not (HighRisk/No ASD group).
Analytic Plan
To minimize the impact of attrition in this longitudinal study, we utilized Hierarchical Linear Modeling (HLM; Raudenbush and Bryk 2002) , which estimates differences in group means and rates of change using all available data. Using HLM 7.0, we specified separate level 1 equations for each compliance behavior as follows:
where β 0 is an intercept representing compliance behavior at 24 months, β 1 is the slope representing linear change in compliance behavior from 24 to 30 and 30 to 36 months (coded as 0, 1, 2), and e is the within-subject error term. To test whether change over time was curvilinear, a quadratic term, β 2 (Time 2 ), was added as a level 1 predictor of compliance behavior and retained if significant.
To examine group differences in intercept, slope, and quadratic terms at level 2, two dummy codes were created to test whether High-Risk/No ASD and Low-Risk (each coded 1) differed from the High-Risk/ASD group (coded 0). The level 2 equations were as follows:
where γ 00 is the average compliance behavior score at 24 months for children in the High-Risk/ASD group, γ 01 represents the difference in compliance behavior at 24 months between children in the High-Risk/No ASD group and children in the High-Risk/ASD group, γ 02 is the difference in compliance behavior at 24 months between children in the Low-Risk group and children in the High-Risk/ASD group, and u is the between group error term. Similar interpretations are made for the remaining
equations where γ 10 , γ 11 , and γ 12 refer to the linear change in compliance behavior between 24 and 36 months, and γ 20 , γ 21 , and γ 22 refer to the quadratic term. We conducted an additional set of analyses in which the MSEL receptive language score was included at level 2 as an additional predictor of the intercept, slope, and quadratic terms.
Results
Attrition Rates and Descriptive Information
In this longitudinal study, 48 (16.8%) of 333 (n = 111 × 3 ages) total possible compliance behavior data points were missing. Eighteen children (19.4%) were missing compliance data at 24 months, 12 (12.1%) at 30 months, and 18 (19.4%) at 36 months. With regard to outcome, 10 (47.6%) of the children in the High-Risk/ASD group, 12 (24.5%) in the High-Risk/No ASD group, and 15 (36.6%) in the Low-Risk group were missing compliance data at one or two time points. MSEL receptive language data were collected at 24 and 36 months. Receptive language data at 36 months was missing for three (14.3%) children in the HighRisk/ASD group, four (8.2%) in the High-Risk/No ASD group, and eight (19.5%) in the Low-Risk group at 36 months. Given the high correlation between 24-and 36-month receptive language scores, r(80) = 0.60, p < .001, we utilized 24-month receptive language data for three children in the High Risk/ASD group, four children in the High-Risk/No ASD group, and five children in the Low-Risk group. Three children were excluded from analyses that included receptive language due to missing data at both ages. Finally, ADOS severity scores were missing for four (19.0%) children in the HighRisk/ASD group, one (2.0%) in the High-Risk/No ASD group, and two (4.9%) in the Low-Risk group. ASD outcome groups were comparable on child race/ ethnicity, χ2 (8, N = 111) = 4.36, p = .82 and maternal education, χ2 (4, N = 110) = 3.10, p = .54 (see Table 1 ). Therefore, child race/ethnicity and maternal education were not included as covariates in subsequent analyses. There were significant group differences in receptive language, F(2, 105) = 23.84, p < .001. Children in the High-Risk/ASD group had significantly lower receptive language scores than children in the High-Risk/No ASD group (M diff = 12.87, SE = 2.55, p < .001) who had significantly lower scores than the children in the Low-Risk group (M diff = 5.40, SE = 2.11, p < .05). Given the potential relevance of receptive language for compliance, we conducted analyses with and without statistically controlling for this variable to ascertain the impact of receptive language on compliance behaviors. Descriptive statistics for compliance behaviors by ASD outcome group are reported in Table 2 .
Change in Compliance Behavior
Compliance
The 24-months compliance intercept did not differ by ASD outcome (see Table 3 ). The High-Risk/No ASD group exhibited the highest growth in compliance over age, followed by the Low-Risk group, and the High-Risk/ASD group. The rate of change in compliance for the High-Risk/ No ASD group was significantly greater than that of the High-Risk/ASD group, t(108) = 2.57, p < .05. The LowRisk group's increase in compliance over age was not significantly different from that of the High-Risk/ASD group, t(108) = 1.52, p = .13.
After covarying receptive language on the compliance intercept (24 months) and slope, ASD group results were unchanged. Receptive language was not a significant predictor of the compliance intercept, t(104) = 1.01, p = .32, or slope, t(104) = 0.56, p = .58 (see Table 3 ). In sum, highrisk children with ASD outcomes showed less growth in compliance from 24 to 36 months than high-risk children without ASD outcomes, even after covarying receptive language.
Passive Noncompliance
The High-Risk/ASD group spent a greater proportion of time in passive noncompliance at 24 months than the High-Risk/No ASD group, t(108) = −2.97, p < .01, and the Low-Risk group, t(108) = −4.01, p < .001 (see Table 4 ). The linear slope of passive noncompliance for the HighRisk/ASD group was significantly lower than the LowRisk group, t(108) = 2.15, p < .05, but not significantly lower than the High-Risk/No ASD group, t(108) = 1.67, p = .10. The quadratic rate of change of passive noncompliance for the High-Risk/ASD group was significantly greater than that of the Low-Risk group, t(108) = −1.99, p < .05, but only marginally greater than the High-Risk/ No ASD group, t(108) = −1.86, p = .07. For the High-Risk/ ASD group, rates of passive noncompliance declined from 24 to 30 months and then reversed direction to increase from 30 to 36 months. At 36 months, children in the HighRisk/ASD group spent more time in passive noncompliance than children in the High-Risk/No ASD group, t(108) = −3.60, p < .001, and children in the Low-Risk group, t(108) = −3.06, p < .01.
Receptive language was not a significant predictor of the 24-month passive noncompliance intercept, t(104) = −1.67, p = .10, slope, t(104) = − 0.25, p = .80, or quadratic rate of change, t(104) = 0.14, p = .89. When covarying the effects of receptive language on the passive noncompliance intercept (24 months), slope, and quadratic parameters, the High-Risk/ASD group continued to show greater passive noncompliance at 24 months than the Low-Risk group, t(104) = −2.41, p < .05. However, the intercept difference between the High-Risk/ASD and the High-Risk/No ASD 12, rates of change were no longer significant when controlling for receptive language. In sum, initial differences between the High-Risk/ASD and Low-Risk groups in 24-months passive noncompliance remained significant when controlling for receptive language. In contrast, differences in the rate of change were no longer significant after controlling for receptive language.
Active Noncompliance
At 24 months, the High-Risk/ASD group engaged in less active noncompliance than the High-Risk/No ASD, t(108) = 2.24, p < .05, and Low-Risk groups, t(108) = 3.06, p < .01 (see Table 5 ). The linear slope of active noncompliance for the High-Risk/ASD group was marginally higher than the High-Risk/No ASD group, t(108) = −1.75, p = .08; however, the Low-Risk group displayed a greater decline in active noncompliance from 24 to 36 months than the High-Risk/ASD group, t(108) = −2.46, p < .05. After covarying the effects of receptive language on the 24-month active noncompliance intercept and slope, the significance of ASD outcome group results were unchanged. Additionally, receptive language was not a significant predictor of the 24-month intercept, t(104) = −0.08, p = .93, or slope, t(104) = 0.26, p = .79. In sum, high-risk children with ASD showed lower levels of active noncompliance at 24 months than the other groups. These results were unchanged when accounting for differences in receptive language.
ASD Symptom Severity and Compliance Behavior
To ascertain whether 30-month ASD symptom severity was associated with compliance behaviors at 36 months for the high-risk children, restricted and repetitive behavior and social affect severity scores were simultaneously entered as predictors in a multiple regression. Restricted and repetitive behavior was a significant predictor (β = − 0.41, p < .01) of compliance at 36 months, whereas social affect was not (β = − 0.08, p = .56). Similar results were found for passive noncompliance (restricted and repetitive behavior: 
Inter - 
Inter β = 0.47, p < .01; social affect: β = −0.02, p = .87). ASD symptom severity was not a significant predictor of active noncompliance (restricted and repetitive behavior: β = 0.16, p = .33; social affect: β = −0.04, p = .81). Thus, symptoms indexing restricted and repetitive behaviors were predictors of both compliance and passive noncompliance behaviors. When covarying receptive language, the associations between restricted and repetitive behaviors and compliance were no longer significant, β = −0.23, p = .13. However, the restricted and repetitive behavior score was a marginal predictor of passive noncompliance at 36 months, β = 0.28, p = .07.
Discussion
Difficulties with compliance are challenging for parents of children with ASD (Ekas and Whitman 2010). The current results contribute to a scientific understanding of the early development of compliance during naturalistic parent-child interactions between 24 and 36 months of age in children affected by ASD. Although initial levels of compliance did not differ between groups, high-risk children with ASD outcomes showed lower levels of subsequent growth in compliance than high-risk children without ASD outcomes. By the same token, high-risk children with ASD outcomes showed higher levels of passive noncompliance but lower initial levels of active noncompliance than low-risk children. ASD outcome group differences in passive but not active noncompliance appeared to be due, at least in part, to receptive language difficulties. Overall, results suggest that the developmental trajectory of compliance is negatively impacted by the emergence of ASD, whereas the increase in rates of passive noncompliance in children with ASD may be attributable to receptive language difficulties.
Development of Compliance
Although there were not differences in initial levels of compliance, the increase in compliance in children in the High-Risk/ASD group was smaller than that of children in the High-Risk/No ASD group. However, there was not a significant difference in the rate of change of compliance from 24 to 36 months between the children in the HighRisk/ASD group and children in the Low-Risk group. The relative strength of the increase in compliance among highrisk children without emergent ASD may reflect strengths related to greater parental expectations of compliance, which may be associated with growing up in a family with an older sibling with ASD. Children's receptive language did not impact group differences in the development of compliance, suggesting that the lower rates of compliance in children in the High-Risk/ASD group was unrelated to children's comprehension of parent requests. Descriptively, patterns of change in compliance in the High-Risk/ASD group appear to be different from those in both non-ASD groups. All groups showed an increase in compliance between 24 and 30 months. However, while compliance continued to increase from 30 to 36 months in the High-Risk/No ASD and Low-Risk groups, the HighRisk/ASD group showed a decrease in compliance during this period. One potential contributor to this difference may be ASD symptom severity. As expected, high-risk children's ASD symptom severity was associated with decreased compliance. Restricted and repetitive behaviors, and not social communicative difficulties, were associated with compliance behaviors. Restricted and repetitive behaviors are a core ASD domain and include stereotyped speech and/or motor movements, restricted interests, stereotyped behaviors, and unusual sensory interests (APA 2013; Hus et al. 2014) . These restricted and repetitive behaviors appear to limit high-risk children's opportunities to engage in appropriate social behaviors (Wolff et al. 2014) and, in the present context, may interfere with the toddlers' abilities to engage with a social partner and comply with their requests. For example, toddlers may be engaged in repetitive play or be fixated on a particular toy, and unable to shift attention to respond to the parents' requests to clean up.
When controlling for receptive language, associations between symptom severity and compliance behaviors were no longer significant, suggesting that the children's language comprehension is a possible explanation for associations with symptom severity. Children with better understanding of language may be more capable of disengaging from restricted and repetitive behaviors in order to comply. These results suggest that improved receptive language abilities may ease the impact of restricted and repetitive behaviors on social compliance. Strategies to disengage from restricted and repetitive behaviors may be important to enhance children's success in early intervention programs that target the prevention of social difficulties in high-risk infants (Green et al. 2015) .
Development of Noncompliance
High-risk children with ASD outcomes showed different patterns of noncompliance behaviors than comparison children. High-risk children with ASD outcomes exhibited more passive noncompliance than high-risk and low-risk children without ASD at 24 months. Passive noncompliance-behaviors such as not responding to social overtures and not attending to the parent-are commonly reported among children with ASD (Hanley et al. 2014) . While the children without ASD outcomes displayed a decrease in passive noncompliance from 24 to 36 months, children in the High-Risk/ASD group showed a decline from 24 to 30 months and then increased from 30 to 36 months. Receptive language was not a significant predictor of passive noncompliance. However, after controlling for receptive language, the previously significant difference between the High-Risk/ASD and High-Risk/No ASD groups at 24 months and the linear slope difference between the High-Risk/ASD and Low-Risk groups were marginal, but nonsignificant. High-risk children's level of restricted and repetitive behaviors during the ADOS at 30 months (e.g., visual inspection of toys, repetitive play) predicted increased passive noncompliance at 36 months. However, this association was marginal after covarying receptive language. Overall, these findings suggest that elevated noncompliance in children with emergent ASD may be related to receptive language difficulties.
High-risk children with ASD outcomes engaged in less active noncompliance (e.g., overtly refusing to follow parental requests) than high-risk and low-risk children without ASD at 24 months of age. Levels of active noncompliance were relatively stable between 24 and 36 months for children in the High-Risk/ASD group while active noncompliance declined among children without ASD outcomes. This is consistent with the only known study to examine active noncompliance in children with ASD (Bryce and Jahromi 2013) , in which high-functioning preschool-age children with ASD did not differ from typically developing children. This category of noncompliance behaviors always involved verbalizations that consisted of children actively defying parental commands (e.g., "No" or "I want to keep playing") with or without negative affect and is generally considered to be a more sophisticated form of noncompliance than passive noncompliance (Kucyzynski and Kochanska 1990) . Nevertheless, findings were unchanged after controlling for children's receptive language. It may be that higher levels of active noncompliance at 24 months is a developmentally appropriate phenomenon, reflecting a growing sense of self and testing of boundaries that the children with emerging ASD are not expressing. More research on the typical development of these behaviors during this time period is needed to help clarify whether the lack of change over time in the HighRisk/ASD group is maladaptive.
In sum, our findings suggest that noncompliance in children with ASD is more commonly passive than active. The higher rates of passive noncompliance may be partly explained by difficulties in receptive language among children with ASD. Among typically developing children, passive noncompliance during the toddler years is associated with later behavior problems (Kucyzynski and Kochanska 1990) , suggesting that early intervention to decrease passive noncompliance may prevent later behavior problems.
Given our findings, early interventions focused on improving compliance in children with emerging ASD may benefit from a more intensive focus on increasing children's understanding of spoken language and parental requests.
Limitations and Future Directions
Although the current study was the first to examine the development of compliance in children later diagnosed with ASD, several limitations and directions for future research warrant discussion. Missing data may have influenced findings in this longitudinal study. However, HLM's estimation of developmental trajectories uses all available data (Full Information Maximum Likelihood estimation), avoiding difficulties associated with listwise deletion (Raudenbush and Bryk 2002; Warren et al. 2007 ). The current study focused on development between 2 and 3 years of age, extending our understanding of compliance in the emergence of ASD. Consequently, it remains to be determined whether ASD-related deficits in compliance behaviors are evident before 24 months and whether they persist beyond 36 months (Kucyzynski and Kochanska 1990) . A particular strength of this study is the use of an ecologically valid situation that families encounter regularly (Kochanska and Aksan 1995). However, we focused on one measure (i.e., observation of a "do" task). Future studies might incorporate additional measures of compliance, such as performance during a "don't" task (e.g., a prohibition task). Research with typically developing children has generally found that children find it easier to comply during a "don't" task (Kochanska and Aksan 1995) , but it is not known whether the same is true for children with ASD.
Although the sample was diverse with respect to race/ ethnicity, the mothers were highly educated on average. This limits the generalizability of the study findings. Additionally, since our groups differed in receptive language, it would be beneficial for future studies to include a control group of individuals matched on receptive language ability. This additional group would allow researchers to precisely test whether it is receptive language ability or ASD symptoms that contribute to the differences found. Unfortunately, the prospective design of this study prohibited the creation of such a group.
In the current study, each compliance behavior was a mutually exclusive coding category which, consistent with previous research, was analyzed in a separate model (e.g., Bryce and Jahromi 2013; Kochanska et al. 2001; Kucyzynski and Kochanska 1990) . Given the paucity of research on the development of compliance in children at risk for developing ASD, examining the developmental trajectories of each category of compliance behavior was an important first step toward understanding the strengths and weaknesses of these children.
The results of our study highlight the importance of examining the developmental trajectories of compliance in children at risk for ASD. Our sample contained a high proportion of Hispanic children, who are understudied in ASD research, increasing the generalizability of these findings. For children with emergent ASD, deficits in compliance behaviors appear to be present before diagnosis, at 2 years, and continue through 3 years of age. Our findings suggest that the lower rates of compliance found among HighRisk/ASD children may be directly associated with ASD, whereas the increased rates of passive noncompliance may be due in part to the receptive language impairments of High-Risk/ASD children.
